A common feature of biological treatment, including anti-tumour necrosis factor a (TNFa) treatment with available drugs in America and Europe, is an immune response to the administered drug. Infusion reactions with infliximab occur in about 5% of infusions, 1 2 and most reactions resolve when the infusion rate is decreased or treatment with acetaminophen, antihistamines, steroids, and/or epinephrine is given. 1 Patients who have had infusion reactions are often pretreated with corticosteroids [1] [2] [3] to decrease proactively the incidence and severity of subsequent infusion reactions.
This study aimed at comparing the incidence and severity (minimum, mild, moderate, severe) of infusion reactions resulting from standard infliximab administration in the presence or absence of corticosteroid pretreatment and investigating whether patients with an atopic diathesis were more likely to respond to corticosteroid pretreatment by having fewer and/or less severe infusion reactions, than nonatopic patients.
PATIENTS AND METHODS

Patient selection
Patients were eligible for the study if they were aged between 18 and 80 years with active rheumatoid arthritis (RA) defined by the 1987 American Rheumatism Association revised criteria 4 according to the infliximab indications and were resistant to at least one disease modifying antirheumatic drug. Patients had to have been receiving a stable dose of methotrexate of >7.5 mg/week for at least 1 month. Azathioprine (1.5-3 mg/kg/day) or 20 mg leflunomide could be substituted in patients intolerant to methotrexate. Any other disease modifying antirheumatic drugs were discontinued for at least 4 weeks before the start of the trial.
Study protocol
Patients were randomly assigned to receive either a standard 2 hour intravenous infusion of infliximab at 3 mg/kg at weeks 0, 2, 6, 14, and 22, with betamethasone (Celestene) at 0.15 mg/kg 30 minutes before each infliximab infusion (group A), or the same dose of infliximab preceded by an intravenous placebo (group B). Infusion reactions were defined as the occurrence of chills, pruritus, urticaria, chest pain, difficulty breathing, hypotension, hypertension, dyspnoea, and/or tachycardia during the course of, or within, 2 hours after the infliximab infusion. The percentage and severity of the delayed reactions were calculated in the two patient groups and compared, based on a form completed by the patient at the time of each clinical symptom suggesting a delayed reaction. Atopic diathesis was assessed by a questionnaire, including childhood rhinitis, conjunctivitis, and alimentary allergies. Additional assessments included the course of the patients' functional capacity evaluated by the Health Assessment Questionnaire (HAQ) Disability Index 5 and quality of life evaluated by the Short Form-36 (SF-36) questionnaire.
Statistical analyses
The baseline characteristics of the two groups were compared on an intention to treat basis using Student's t test. Qualitative variables were compared using the x 2 test or Fisher's exact test. For patients having several immediate reactions, the one that was most severe was used for analysis.
RESULTS
Between October 2001 and May 2002, 365 patients were included in the study, 355 of whom were available for analysis in group A (betamethasone, n = 179) or B (placebo, n = 176). Table 1 shows that the two groups were evenly balanced, except that group A had slightly fewer women than group B.
Clinical response
The overall incidence of infusion reactions for both groups combined was 3.8%. Of the 840 infliximab infusions in the betamethasone group, 42 (5.0%) resulted in infusion reactions, twice the number of the placebo group, which had 21 (2.5%) infusion reactions out of 827 infusions ( fig 1A) . In the group of patients who were treated with betamethasone, 30/ 179 (16.8%) patients had an infusion reaction compared with 18/176 (10.2%) patients in the control group ( fig 1B) . The presence or absence of an atopic background had no apparent effect on the incidence of infusion reactions: of the patients who reported an atopic diathesis, 10.8% had infusion reactions compared with 14.3% in the group reporting no history of atopy (fig 2A) . The use of oral steroids during the study did not affect the incidence of infusion reactions (fig 2  B) , and there was no difference between men and women in the number of infusion reactions in each treatment group (data not shown).
Infliximab was routinely administered in an induction phase at 0, 2, and 6 weeks, followed by a maintenance phase every 8 weeks thereafter. The number of infusion reactions was similar in the placebo and betamethasone groups during both induction and maintenance phases (p = 0.61). The overall intensity of infusion reactions was minimum to moderate and most infusion reactions resolved with treatment after infusion, or spontaneously. Betamethasone pretreatment did not ameliorate the severity of infusion reactions in comparison with the placebo group. No delayed hypersensitivity reactions were recorded.
Mean HAQ scores in this study improved by 0.47 at week 24. These scores and their improvements were similar in both placebo and betamethasone treatment groups during both the induction and maintenance phase of treatment. SF-36 scores also improved over the course of the study for all measures, and no difference due to betamethasone treatment was found for any of the individual assessments.
DISCUSSION
As far as we know, this study is the only infliximab study to examine the usefulness of a corticosteroid prescribed specifically to reduce the incidence and severity of infusion reactions. Seventy seven per cent of the reactions were low to moderate in intensity and 97% of the reactions resolved spontaneously or with standard treatment of symptoms.
Prophylactic betamethasone did not ameliorate the incidence or intensity of the infusion reactions recorded. No added benefit of betamethasone pretreatment was found in any patient subgroups in this study, including patients with an atopic diathesis. This is consistent with the concept that these infusion reactions may not be IgE mediated acute hypersensitivity events. [1] [2] [3] [4] [5] [6] Interestingly, in this study the incidence of infusion reactions during the first infusion was 3.4% (6/76) in the placebo group and 5.0% (9/79) in the corticosteroid group; a higher incidence than previously reported. The occurrence of infusion reactions during the first infusion supports the hypothesis that at the first infusion, reactions are not always related to the presence of antibodies to infliximab.
It has been well established that the concomitant administration of immunosuppressant drug treatment can help to decrease infusion reactions in patients with RA resulting from anti-tumour necrosis factor a treatment with infliximab. 3 However, based on the results of this study, the systematic proactive use of betamethasone is not recommended to improve the management of infusion reactions. Rather, careful monitoring of each patient individually remains the optimal approach.
